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© Ms Implanlat 10/ Wi/belsaulen wird eine Scheibe 
(11) vorgeschlagen. die alleine Oder zu mehreren 
gestapelt (1 1 bis 14) zwischen Wirbeikflrper einseiz- 
bar sind. Einzelne Scheiben werden nach Bedari von 
einem Strang abgeschnitten. wobei die Scheibendik* 
ke dem Einzelfall gonau angepaflt worden kann, Die- 
se Implaniale eignen sich insbesondere fUr Halswir- 
bol sowio ats Ersatz nach der Entfernung von Bands- 
choibon. FUr die Bildung eines tmplantats aus meh- 
reren Obereinandorgeslapelten Scheiben kann ein 
entsprechendes Sortiment von Scheiben bereitge- 
steltt werden, die sich sowohl im Durchmesser als 
auch in dar Hone unterscheiden, FQi den jewoiligen 
Anwendungszweck warden demzufolge Scheiben mit 
onisprochender Dicke ausgesucht und zusammen- 
gesetzt, so dail sie insgesaml die erforderliche Ho he 
des Implantals ergeben. Verschraubungen und ins- 
besondere tangere Handhabungen im eingeseuten 
Zustand des Implantats sind boi dem erftndungsge- 
maflen Implanlat nicht erforderlich. 





MM 

mmmm. 



11 

53 



-13 





Fig.l 



■ • Rank Xeio* (UX) BusiruiiJ Servicoj 



3 



EP 0 517 030 A2 



4 



Auch die Scheibenpackungen konnen als 
Ringscheiben ausgebildel werden. wobei der Hoht- 
raum zur radialen Verankerung der Ringe mil Kno- * 
chenmalerial oder -zement ausgelUilt werden kann. 
Vorteilhaft isl as. wenn der Innenmantel der Rings* $ 
cheiben unregelmaflig ist Oder geometrische Unre- 
geimafligkeilen aufweist. jode Abweichung von der 
kreiszylindrischon Form dient zur drehsicheren 
Verankerung der aufgeslapelten Scheiben, wenn 
der Hohlraum der Ringscheiben mit einem harten* to 
den Material ausgefiillt wird. 

FUr den sicheren Halt des als Scheibenstapel 
ausgobildeten Implantats zwischen den angrenzen- 
den Wirbelkdrpern werden Endscheiben mit einer 
rauhen Stirnseite vorgesehen. Die Rauhigkeit kann is 
durch eine strukturierto Obertlache, herausragende 
Spilzen, Wellen und dergioichen erzeugl warden. 

In jeder AusfUhrung ist es mdglich, die Schei* 
ben zu einer soliden Einheit miteinander zu verkle- 
ben, z.B. mit PMMA-Zement, wenn erlorderlich 20 
Oder zweckmSCig. 

Oio Schoiben werden vorzugsweise aus einem 
konlenstoHaserverstarkten KunststoM (CFK) herge* 
slellt, wobei die Verankerung smi He I je nach Ausge- 
slaltung des implantats aus demselben oder einem 25 
andsren Material bestehen konnen. Die Horstellung 
des gesamten Implantats aus CFK hat den Vorteil. 
dad das Implantat keine Streuung von Strahlen 
bewirkt. so da£3 die WirbolsSuto und das angren- 
zende biologische Gewebo auch nach dem Implan- 30 
lieren eines Wirbetkorperersatzes mit alien bildge- 
bonden Verlahren (CT. MR) untersucht werden 
kann 

Bekannie Wickeltechniken lassen sich zur so- 
rionma'Oigen Fertigung der Implantot-Elemente an- as 
wondon. Die Ringscheiben konnen beispielsweise 
mittels einer Flechtmaschine, die zusatzlich mit 
unidirektionalen Fasern (UD) bestUckt ist, herge- 
stellt werden. Mittels eines Slabdomes, der durch 
das Flechtauge gezogen und mit UD-Fasern und <o 
Flachtwerk umiegt wird. wird ein Faserverbundrohr 
in einem Arbeitsgang .hergestelU. von dem dann 
die Ringscheiben abgeschnirten werden. Oer Stab-, 
dorn isl vorzugsweise aus dem auch als Trennmit- 
tel verwendbaren PTFE (Polytetrafluorethylen). Der <$ 
Stabdorn kann dabei ein Vieleck ais Ouerschnitt 
haben odor Uber die Lange Nuten und/oder Erne* 
bungon aufweisen, wodurch im Faserverbundrohr 
ozw. in den Ringscheiben die fur die drehsichere 
Verankerung dieerforderliche Innenmanteigeomet/ie w 
diroki bei deren Herstoltung gebildet wird. 

Auch Wickelverfarwen unter Anwendurig von 
Fasern oder Fasergelegon erlauben lertigungslecrv 
nisch einfache und (Or Serienlertigung geeignete 
Horstellvedahren. Es kfcSnnen einheitliche Streben 55 
fur dio Einzelscheiben und die Scheibenpackungen 
konzipien werden. 

Die Erfmdung wird anhand von in dor Zeich- 



nung schematisch dargeslellten Austuhrungsbei- 
spiel en naher orla uteri. Es zeigcn: 

Figuren 1 und 2 

ein erstes AusfOhrungsbeispiel. 

Figuren 3 und 4 

ein zweites AusfOhrungsbeispiel, 
Figuren 5 bis 8 

je ein weiteres AusfOhrungsbaispiel. 

Der Erfindung liegl der Gedanke zugrunde. daiJ 
der Chirurg an Ort und Stelle direkt nach Kenntnis 
der tatsachlichen Abmessungen den Wirbeikorpe- 
rersatz zusammenstellt, ohne die Hilfe eines Pro- 
thesentechnikers. Dazu wir ein Vorrat von Strangen 
unterschiedlicher Ourchmesser und/oder eines Sor- 
timenls von Implantatkomponenten unterschiedli- 
cher Durchmosser und Hohon gehalten, so dafl lOr 
don jeweiligen Fall entweder eine cntsprechende 
dicke Scheibe aus dem entsprechenden Strang 
heraugetrennt oder die entsprechende Anzahl von 
Komponenlen mit entsprechenden Abmessungon 
herausgeholt und zusammengesetzt zu werden 
brauchl. ohne Schraubjustier-oder andere Handgrif* 
fe vornehmen zu mOssen. Die Auswahl der Schei- 
ben nach ihrer Hone im lotzten Fall kann mittels 
eines Rechners eriolgen. 

Die Grundiage eines zusammengesetzten Im- 
plantats besteht im Aulstapoln von vorgefenigten 
Scheiben, wobei diese Scheiben eino runde. meh- 
reckigo Oder unregelmSflige Auflenkontur haben 
kcSnnon. Es kSnnen voile Scheiben oder auch 
Ringscheiben als Komponenten verwendet werden. 
Es werden Scheibensa'tze mit unterschiedlichen 
Ourchmessern benbMigt, wobei jeder Satz eines 
Ourchmessers mit Scheiben unterschiedlicher 
Hone bestUckt ist, Steht der Ourchmesser des ein* 
zuset2enden Implantats lest, so wordon in dem 
entsprechenden Scheibensalz noch die ontspre- 
chenden Hohen ausgesucht. so dafl nach dem 
ZusammenseUen dor gowMhlten Scheiben sich die 
eriorderliche Implantalhohe ergibt. 

Um das Sortiment bezUglich der Scheibenhohe 
mogtichst klein zu halten, konnen beispielsweiso 
wenige hohe Abmessungen vorgesehen werden, 
die mit niedrigen Scheiben, z.B. millimoterdickon 
Scheiben, entsprechend erganzt werden. 

In Fig. 1 ist ein AustUhrungsboispiol gezeigt, 
bei dem ein fertiges Implanlat 10 aus drei dickeron 
Scheiben 11, einor dOnnen Scheibe 12 und zwei 
Endscheiben 13 bzw. 14 2usammengoselzt isl. 

Wie in Fig. 2 dargostelit isl.' bestehen die 
Scheiben 1 1 bis 14 aus runden Ringscheiben mit 
einer innenbohrung 15 und joweils vier regelmaflig 
auf die RingschBibe verteilten Bohr grtgorT "Tl^ In 
diese Bojjajnqen 16 werden Verenkerungsslifte 17 
einge^mrt, Gen^ai! der AusfUhrung nach.f ig^l^sind 
diefotifte 17 mrt ihrem jeweils einem (gn de I8y nit 
oine\§chej&e|ll, I3_ve/bunden, wShrend sie mit 
dem anderen Ende 19 In die Bohrung einor nScrv 
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pern leslstellbar isl. wird mittels dieses Wertes im 
Rechner die Zusammensetzung der Scheibenho- 
hen (Of das Impfantai errechnel, herausgesucht und 
zusammengeselzt Oder mittels eines genau ein- 
stellbaren Werkzeugs die Scheibe vom Strang ab- 
getrennt. Oie angrenzenden Wirbelkdrper worden 
etwas auseinandergezogen und das im Baukasten- 
system zusammengesetzte implantat bzw. die 
Scheibe zwischengelegt. Aufler 'dem Plazieren des 
tmptantats sind keine weitercn Handgriffe bezCglich 
des Implantals notwondig. AuBer der Implanlathohe 
variiert auch der Ourchmesser des Implantats. Das 
Scheiben- und/oder Slrangsortiment ist daher auch 
nach Querschnittea zu'bosUicken. 

In Fig. 8 ist schtiefllich oin hohler Strang 50 
• unregelmafliger ^Configuration gezeigl. der aus 1 
bis 20 Ftechtwerken SI gebildet ist. Ein nicht ge- 
zeigter Corn wird entsprechend oft durch das Ring- 
tadenauge einer Flechtmaschine gezogen und da- 
bei mil entsprechend vielen Flechtworken und Ma- 
immaterial Oberzogen. Mit Trennscheiben werden 
an Trennlinien 52 die Scheiben 53 fur ein Implantat 
oder Implantateiemcnt herausgeschnitten. 

PatentansprOche 

1. tmptantat fur die Wirbelsaute. bestehend aus 
mindostens einem steifen Element, dadurch 
gekennzeichnet, daiJ das Implantat aus minde* 
stens einer Scheibe {i t bis 14. 21, 35. 45. 53) 
besleht, die direkt zwischen zwei angrenzen- 
den Wirbelkorpern zwischcnlcgbar ist und jo 
nach Wirbellage-parallele Oder zueinandor im 
Winkel slehende AuflageMachen hat. 

2. Implantat nach Anspruch t. dadurch gekenn- 
zeichnet, daO die Scheibe als Ring scheibe (35. 

- 45, 53) mit regelmSOigem Oder unregelmSfli- 
- gem Umfong ousgebildet ist. und da/I der In- 
nenumfang der Scheibe einen vieleckigen Oder 
unregetmafligen Querschnitt hat. 

3. Implantat nach Anspruch t oder 2, dadurch 
gekennzeichnet; dafl die Aullagellachen der 
Scheibe (14, 35. 53) Rauhigkeiten, Porenwet- 
tigkeiien oder andere Unebenheiten aufweisen. 

4. Implantat nach Anspruch 1, dadurch gekenn* 
zoichnet. dau3 die Aullageflachon der Scheiben 
(14, 35. 53) herausragende Spiizen (20) aof- 
weison. 

5. Implantat nach einem der vorhergehenden An- 
sprucho. dadurch gekennzeichnet, daA die 
Scheibe (45) Kanalo (46) aufweist. in die Kno- 
chenzemenl oder Knochenmalerial einbringbar 
ist. 



6. Implantat nach oinem der vorhergehenden An- 
sprtJche. dadurch gckonnzeichnet, daiJ die 
Schoibe (1 1 bis 14, 2135. 45. 53) aus faserver- 
stanvtem Kunststoff bestehl und im Wickelver- 
5 fahron oder ausaufgerollton Fasermatlen nor- 
gestollt ist. 

* 7. Implantat nach einem der vorhorgohondon An- 
sprUcne. dadurch gekennzeichnet. daU die 
to Scheibe (53) aus einem Strang (32. 33 bzw. 
50) geschnitten ist. 

8. Implantat nach Anspruch 7, dadurch gekenn- 
zeichnet. dafl der Strang (32. 33 bzw. 50) aus 
is unidirektionalen Fasern (32) und/oder Flechtla- 
gen (33. 51) besteht. 
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INTRAVERTEBRAL BODY IMPLANT 



The invention pertains to an intravertebral (intraspinal) 
body implant for vertebral (spinal) columns consisting of at 
least a rigid element. 

Intravertebral bodies have 'different size along a spinal 
column, and vary from patient to patient. Therefore, when an 
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intravertebral body is substituted by an implant, it is necessary 
that the implant is matched to the effective size of the interval 
between the adjacent intravertebral bodies. 

In order for an allowance to be made for this interval, 
implants were developed (DE 30 23 942 C3) , which essentially 
consist of two parts, which are connected to one another by means 
of a threaded connection, and whose axial height can be changed 
by rotation, or which can be matched to the interval between the 
intravertebral bodies. By means of transverse bolts or other 
means of anchoring, the two parts are anchored in a way, which is 
resistant to torsional stress or prevents a rotation. Therewith, 
by means of a single embodiment an entire range of intervals can 
indeed be covered, however the adjustment in height takes 
relatively much time in the case of a fine thread. 

An implant of the generic kind, which rectifies this 
imperfection, is known from the WO 90/00037, which implant is 
inserted solely between two vertebrae by means of a tool . 
However, the approximately rectangular implant is assembled out 
of intricate individual parts. 

Therefore, the objective to develop an implant of the kind 
mentioned at the outset, which can rapidly be implanted and which 
- from the standpoint of manufacturing engineering - can also 
easily be manufactured for a multiplicity of overall dimensions, 
forms the basis of the [proposed] invention. 

In accordance with the invention, the set objective is 
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achieved with the help of the features, cited in claim l. 

Not only is a disk easily inserted into a spinal gap but it 
can also be manufactured in such a way that it can very easily 
and dimensional correct be matched to a certain case of 
application. For example, in the case of a specific application, 
it is thus- possible that first of all the disk is cut out of a 
prefabricated solid or hollow strand, sterilized, or separated in 
sterile state with the help of a sterile grinding tool and 
sterile water. By using a coarse-grained grinding, respectively 
cutting tool, a rough surface, promoting the growth process, is 
imparted to the sectional areas of the implant (spinal] disk, 
which form the support for the intravertebral bodies. 

Basically, the use of a disk of any configuration, be it of 
round, polygonal, irregular contour, is possible. Also, the inner 
contour of an annular disk can be created as occasion demands. 

The contact surface of a disk, which is being used for the 
adjacent intravertebral bodies, is designed as structured for the 
promotion of the growth process, and is selected as being coarse, 
or running in different directions. Anchoring means in the form 
of projecting tips or spikes are used for the immediate securing 
of the prosthesis after the implantation takes place. 

The disk-shaped implant is preferably made of fiber- 
reinforced plastic [FRP] . In accordance with a preferred 
embodiment of the invention, in order to produce a single-piece 
implant, the disk is cut out of a hollow strand, which consists 
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of a multiple number of braiding layers [plaiting layers] . The 
braiding layers, are wound up one after another on a 
correspondingly shaped mandrel (arbor), preferably on a mandrel, 
having rectangular cross-section and rounded corners, directly in 
a braiding machine. The disks are cut off with the desired 
height, which can vary over the disk. Implants of this kind are 
characterized in that they can be manufactured in an 
extraordinarily easy way, in which the fiber orientation equally 
imparts an optimal rigidity and strength to the implant. 

In accordance with yet another embodiment of the invention, 
two or more disks are assembled, in order for an intravertebral 
body implant to be produced. In that case, a stock of an 
assortment of disks, having different height and diameter, is 
kept, available at hand. For the purposes of an implantation, the 
interval between the vertebrae is measured, and correspondingly 
thick, respectively high, disk of the assortment are combined 
together in such a way, that they have the desired vertical 
dimension in their entirety. The selected disks - they consist of 
parts of analogous shape, only having different height - are 
stacked one above another, in accordance with the modular 
principle, and are inserted as ready-made implant between the 
intravertebral bodies, which - to this end- are slightly pulled 
apart. Also, in this case, after the insertion of the implant, a 
regulation or adjustment of the latter inside the patient body is 
not required. 
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With the help of a computer, the disks' heights, which are 
to be combined, are instantaneously determined so that a minimal 
time input is required between the spinal interval measurement 
and the reception of the insertable implant. The radial 
anchoring, and the anchoring, preventing a rotation and resisting 
the torsional stress, of the assembled disks, can be mastered in 
a multifarious way. 

In accordance with an embodiment of the invention, the disks 
have aligned boreholes, into which anchoring pins or studs can 
be inserted. In that embodiment, the disks are radially connected 
to one another, and also in such a way that they resist the 
torsional stress [i..e. possess torsional strength], and cannot 
rotate. Moreover, from a manufacturing engineering standpoint, 
the manufacturing of the disks is very easy. 

Another possibility consists in that the disks are directly 
produced as having molded anchoring means, such as, e.g., groove 
and tongue, pin [stud] and boreholes. 

Also, the disk packages can be designed as annular disks 
whereby the hollow space is filled with bone material or bone 
cement for the purposes of a radial anchoring of the rings. It is 
advantageous when the inner jacket of the annular disks is 
irregular, or has geometrical irregularities. Each deviation from 
the circular cylindrical shape is used for a torsionally 
resistant anchoring of the stacked disks when the hollow space of 
the annular disks is filled up with a hardening material. In 
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order for a reliable support of the implant - which is designed 
as a disk stack - to be achieved between adjacent intravertebral 
bodies, end-disks are provided, having a rough frontal side. The 



projecting tips, undulations, and similar. 

In each embodiment, it is possible to glue the disks with 
one another into a solid unit, e.g., with the help of PMMA* 
cement, if required,or if functionally feasible. ['Translator's 
note: PMMA * polymethyl methacrylate] . 

Preferably, the disks are made of a carbon- fiber reinforced 
plastic (CFP) whereby the anchoring means - accordin g to, the 



de sign of the implant - can consist of the same, or anothe r^ 
material. The manufacturing of the entire implant of CFP has the 
' advantage that the implant does not bring about any scattering of 
rays, so that the spinal column and the adjacent biological 
tissue can also be examined after the implantation of a 
spinal -column replacement with the help of all image-producing 
methods (CT*, MR* ) ['Translator ' s note: CT = charge- transfer 
(absorption band or electron-transfer band) ; MR = magnetic 

resonance) . 

Known winding techniques may be used for 
series-manufacturing of the implant elements. For example, the 
annular disks ("washers"] can be made with the help of a braiding 
machine, which is additionally outfitted with unidirectional 
fibers (UD) . By means of bar-shaped mandrel, which is pulled 



roughness can be generated by means of a structured area, 
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through the braid eyelet, around which there are laid UD-fibers 
and braiding, a bonded- fiber tube is generated in a single run, 
from which the annular disks are afterwards cut off. The 
bar- shaped mandrel is preferably of PTFE 

(polytetraf luoroethylene) , which is also used as mold release 
agent. At the same time, the bar-shaped mandrel can have a 
polygonal cross-sectional area, or grooves all over the length, 
and/or elevations, as a result of which the inner-jacket 
geometry, required for the torsionally-resistant anchoring, can 
directly be formed in the bonded-fiber tubes, respectively in the 
annular disks, over the course of their manufacturing. 

Also, winding methods using fibers or fiber-woven fabrics 
allow a manufacturing process, which is simple from the 
standpoint of manufacturing engineering, and suitable for series- 
manufacturing. Unified struts for the individual' disks and the 
disk packages [packings] can be designed. 

The invention is elucidated in greater detail by means of 
exemplified embodiments, diagrammatically represented in the 
drawing, wherein 

F-iqs. 1 and 2 show a first exemplified embodime nt, 
Figs. 3 and 4 show a second exemplified embodiment 
Figs 5 thru 8 show another exemplified embodiment, each. 
The notion' that the surgeon directly assembles the spinal 
body substitute (replacement set] on the very spot by knowing the 
actual overall dimensions and without the help of a prosthesis 
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technician, forms the basis of the invention. To this end, a 
stock of strands, having different diameter and/or a supply of an 
assortment of spare implant components, having different diameter 
and height, is maintained so that for each relevant case either a 
corresponding thick disk needs to be separated from che relevant 
strand, or the relevant number of components, having relevant 
dimensions ought to be taken out, and assembled without threaded 
[screw] adjustments or other types of handling. In the last case, 
the selection of the disks according to their height can take 
place by means of a computer. 

The bas e of an assembled implant consists in the stacking of 
prefabricated disks whereby these disks can have a round, 
polygonal or irregular out er contour . Solid disks or also annular 
disks can be used in their capacity as components. Disk 
assortment sets, having different diameters, are necessary 
whereby each assortment of a diameter is outfitted with disks, 
having different diameter. If one is absolutely certain about 
the diameter of the disk to be used, the corresponding heights 
are yet to be selected within the framework of the corresponding 
disk batch [assortment set] so that after the selected disks are 
assembled, the required implant height is thus produced. 

For example, in order for the assortment with respect to the 
disk height to be maintained as small as possible, few high 
dimensions can be provided, which are correspondingly 
supplemented with lower disks, e.g., having a thickness of 
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several millimeters. 

Fig.l sho ws an exemplif ied embodi ment, in which a ready- made 
implant 10 is assemb led out of three thicker disks 11, a thin 
disk 12, and two end-disks 13 and 14. 

As diagrammatically rpprpfi qphpri-j . n Fig. 3 L -the disks, 11 
thru 14, co nsist of round annular disks, having an in ner borehole 
15, and four boreholes 16, respectively , which are equitably 
distributed over the annular disk. Anchoring pins [studs] 17 are 
introduced into these boreholes 16. In accordance with the 
embodiment, depicted in Fig. 1, the pins 17 are connected with 
one of their respective ends 18 to a disk 11, 13 while they 
protrude with the other end 19 into the borehole of the 
subsequent disk 11. In this embodiment, an end-disk 14 is 
designed without pin [stud]. In an analogous way, the thin disks 
12 h ave solely boreholes 1 6. 

S elf-evidently, i t is also possible to produce the pins as 
structural components separa ted from the disks 11 thru 14 so that 
the pins ar e introduced into the boreholes 16 only when the 
assembly of an implant 10 takes plac e . 

Instead of pins, groove -and -tongue systems can also be 
provided as anchoring means in each possible configuration. 

Fig. 3 shows an exemplified embodiment, in which the disks 
21 are provided with an annular [ring] spring 22 on one of the 
frontal sides whereas, on the other frontal side, they are 
provided with an annular groove 23 ( aligned with the annular 



spring 22. In order for an anchoring to be also achieved in the 
torsional direction, spring segments 24 can be provided instead 
of the annular [ring] springs 22, as indicated by the dotted line 
in Fig. 4, which spring segments engage into corresponding 
grooved segments of the next disk. 

In the diagrammatically represented exemplified embodiments, 
there were shown round disks, having a circularly symmetric 
distribution of the anchoring elements. It is self-evident that 
any asymmetric arrangement of the anchoring elements as well as 
of any outer contour of the disks is possible as long as the 
latter are in agreement with the contour of the intravertebral 
bodies . 

From the standpoint of manufacturing engineering, 
annular disks or solid disks can easily be manufactured of any 
biologically compatible material because they are not bound to a 
particular shaping. The shape can even partially be matched to 
the manufacturing method. Manufacturing methods, which are 
adequate for the series-manufacturing are winding or pulling of 
bonded- fiber tubes, out of which the disks are sawn off, cut off, 
or separated, either as individual element or as elements for the 
disk packings [packages), described above. In the winding method, 
fibers or fibrous mats are used in accordance with known methods. 
In the braiding method, as depicted in Fig. 5, a correspondingly 
shaped bar-shaped mandrel 30, e.g., having a rectangular cross- 
section, is passed through a thread eyelet [guide] 31, and, in 
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doing so, it is surrounded with bundles of 
longitudinally directed, unidirectional [UD] fibers 32, 
impregnated with matrix, as well a9 with outer braiding fibers 
32. After the solidification of the matrix, annular disks 35 are 
separated out of the bonded- fiber tube thus produced, whereby the 
mandrel is removed prior to or after the separation of the 
annular disks. The strand, which is designed as bonded- fiber 
tube, is used for the manufacturing of individual disks as well 
as for the manufacturing of a disk package, as depicted in Fig. 
1 . 

When needed, individual disks 35 are separated as 
wedge-shaped ones (Fig. 6, (hi > h a ) . In the neutral area 37.. 
there can be provided openings 38, which are used to engage the 
implantation tools and fixation means, such as staples [cramp 
irons; clams; or clips] 39. 

The hollow space 36 can be filled up with extraneous bone 
material, or with patient's own bone material, or with bone 
cement, which can also be introduced through the opening 38. When 
the disks are assembled, the bone cement is also used for the 
anchoring of the disks in the radial direction, and - due to the 
non-circular symmetric inner cross-section 36 - in the torsional 
direction as well. Instead of the rectangular inner 
cross-section, any other configuration - save the circular shape 
- can be selected, in order for a free rotational motion between 
the disks to be precluded. 
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Fig. 7 shows a shape, having a cylindrical inner jacket 40, 
which is outfitted with an elevation 42 for torsional anchoring. 

If need arises, the disks or annular disks are provided with 
a starter foil 43- as shown in Fig 7 - surrounding adhesive 
cartridges 44. When two disks 45 for the formation of the implant 
are placed one above another, and axially compressed, the 
adhesive cartridges 44 burst open, so that the adhesive is 
distributed between the disks 45, and connects the disks with one 
another. The adhesive connection can be used as single connection 
or supplementally to the aforementioned anchoring means. 

In the embodiment in accordance with Fig. 7, there are shown 
additional boreholes 46, which are radially guided through the 
annular disk 45. They are used for the introduction, of the bone 
cement or bone material into the hollow space 47. 

On their free frontal end, used as the support for the 
spinal bones, the end-disks 13, 14 of an implant 10 have a 
surface 20, which is rough, structured, or provided with discrete 
elevations. In interaction with the adjacent intravertebral 
bodies 50, 51, which are pressing against the implant 10, the 
said elevations should guarantee the anchoring inside the spinal 
column, and be used as growth help. As described above, bone 
cement or material 53 can be pressed - if need arises - through a 
non-diagrammatically represented radial borehole into the inner 
borehole 15 up to the adjacent intravertebral body 50, 51. In the 
case of a single-disk implant, both sides are correspondingly 



12 



designed. A rough surface can be directly formed within the 
framework of the separation process from strand by using a 
coarse-grained cutting tool. 

The implantation of an intervertebral disk substitute and/or 
an intravertebral f ibrocartilage [intravertebral ligament; 
intervertebral cartilage] of this kind is not subject to any 
system-specific problems. If the surgical step has gone so far 
that the interval between the adjacent vertebral bodies can be 
adjusted, the assembly of the disk-heights for the implant is 
calculated in the computer with the help of this value, selected, 
and assembled, or with the help of a precisely adjustable tool, 
the disk is separated from the strand. The adjacent vertebral 
bodies are somewhat pulled apart, and the implant, respectively 
the disk, assembled within the framework of the modular method, 
is inserted. As far as the implant is concerned, no additional 
manipulation procedures or handling are necessary save for the 
placement of the implant. Besides the implant height, the 
diameter of the implant also varies. Hence, the disk and/or 
strand assortment is also to be supplied according to 
cross-sectional areas. 

Finally, in Fig. 8, there is shown a hollow strand 50, 
having an irregular configuration, which hollow strand is formed 
out of 1 to 20 braidings 51. A mandrel, which is no.t 
diagrammatically represented, is often pulled through the annular 
thread eyelet of a braiding machine, and, in doing so, lined with 
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many braidings and matrix material, respectively. With the help 
of separating disks, the disks 53 for an implant or implant 
element, are cut out at separating lines 52. 

Patent Claims 

1. Implant for spinal columns, consisting of at least a rigid 
element, characterized in that the implant consists of at* least 
a disk (11 thru 14, 21, 35, 45, 53), which can be directly 
inserted between two adjacent vertebral [intravertebral ] bodies, 
and according to the spinal position has parallel contact 
surfaces (support surfaces] or contact surfaces, which are at an 
angle with respect to one another. 

2. Implant as claimed in claim 1, characterized in that the 
disk is designed as annular disk (35, 45, 53), having regular or 
irregular circumference, and that the inner circumference of the 
disk has a polygonal or irregular cross-section. 

3. Implant as claimed in claim l or 2, characterized in that 
the contact surfaces of the disks (14, 25, 53) have roughness, 
pore undulations, or other unevennesses . 

4. Implant as claimed in claim 1, characterized in that the 
contact surfaces of the disks (14, 35, 53) have protruding tips 
or spikes (20) . 

5. Implant as claimed in one of the preceding claims, 
characterized in that the disk (45) has channels (46) into which 
bone cement or bone material can be introduced. 
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6. Implant as claimed in one of the preceding claims, 
characterized in that the disks (11 thru 14, 21, 35, 45, 53) 
consist of fiber-reinforced plastic, and are made within the 
framework of the winding method or of wound up [batched up] fiber 
mats (fiber webs] . 

7. Implant as claimed in one of the preceding claims, 
characterized in that the disk (53) is cut out of a strand (32, 
33, resp. 50) . 

8. Implant as claimed in claim 7, characterized in that 

the strand [hank; rope] (32, 33 or 50) consists of unidirectional 
fibers (32 and/or braiding layers (31, 51) . 
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